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(54) Magnetic gas control valve

(57) "Magnetic valve for controlling the flow of gas,
comprising a main part (10), a storage space (11), a con-
necting pipe (12), a valve lever (22) and a valve pin (20).
The valve pin (20), by which the flow of gas through a
valve mouth (A4) that communicates a gas inlet (A2)
and a gas outlet (A3) is regulated, is gradually displaced
by the action of a threaded section (321) of revolving
lever (32), avoiding a sudden displacement of the valve
pin (20) and the possible jet of flame. Besides, the mag-
netic valve comprises, in the front surface of the valve
pin (20), a circulation tube (21) that contributes to the
gradual flow of gas through the valve mouth (A4)."
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Description

TECHNICAL FIELD

[0001] The present invention refers to a magnetic
valve, more particularly to a magnetic valve for control-
ling the flow of gas, which essentially comprises a main
part, a storage space, a connecting pipe, a valve lever
and a valve pin by which a valve mouth is opened and
closed.

PRIOR ART

[0002] A magnetic valve for controlling the flow of gas
in a water heater that is connected to a gas valve casing
is already known. The gas valve casing comprises tubes
between the gas supply source and the water heater
(gas burner). The gas valve casing comprises a sleeve
for coupling up with the magnetic valve, and a gas inlet
and gas outlet. It comprises, between the gas inlet and
the gas outlet, a valve mouth that can be blocked by the
valve pin. In practice, when using the water heater (gas
burner), the magnetic valve can actuate the valve pin so
that the valve pin can be moved in the opposite direction
to the valve mouth, in order to open the valve mouth, so
that the passage between the gas inlet and the gas out-
let can be permitted. The gas can therefore be supplied
from the gas inlet through the open passage between
the valve pin and the valve mouth and, also, through the
gas outlet to the place of combustion. The flow of gas is
controlled by the position of the valve pin.
[0003] However, a conventional magnetic valve, in
principle, is made so that excess pressure on both sur-
faces of a membrane is controlled by the movement of
a magnetic part and the membrane moves in the direc-
tion of the surface with low pressure in order to activate
the valve lever, which works with the valve pin, and to
enable the valve pin to continue moving in the opposite
direction to the valve mouth, so that the valve mouth can
be opened to supply gas. The disadvantage of said
known constructions is that, while the magnetic part is
moving, the excess pressure on both surfaces of the
membrane can suddenly change, so that the membrane
suddenly moves in the direction of the surface with low
pressure. If the valve mouth is opened suddenly, the gas
is supplied instantly to the water heater (to the gas burn-
er), leading to a risk of a jet of flame.

DISCLOSURE OF THE INVENTION

[0004] The main object of the invention is to provide
a magnetic valve for controlling the flow of gas, so that
the opening of the passage of gas is made gradually,
thus avoiding the risk of a jet of flame.
[0005] The magnetic valve of the invention comprises
a main part, a storage space, a connecting pipe, a valve
lever and a valve pin. The magnetic valve also compris-
es an actuating device placed in the main part. The ac-

tuating device is driven by a motor and acts on a revolv-
ing lever. The revolving lever has a threaded section.
[0006] The magnetic valve also comprises a cam disc
that has a sleeve with threading inside coupled to the
revolving lever, so that there is an articulated connection
between the cam disc and the revolving lever. Besides,
a magnetic element and a magnetic part are arranged
respectively on the cam disc and the valve lever, or vice
versa.
[0007] When the revolving lever rotates, its threaded
section acts on the cam disc. The direction in which the
cam disc moves is controlled in accordance with the di-
rection in which the revolving lever rotates. If the cam
disc moves in the direction of the valve mouth and the
magnetic element is magnetically attracted to the mag-
netic part, the cam disc and the revolving lever can be
magnetically attracted to each other once the magnetic
part has been switched on. If the revolving lever contin-
ues acting on the cam disc and the cam disc moves with
the revolving lever in the opposite direction to the valve
mouth, the threaded section of the revolving lever can
actuate the valve pin to gradually open the valve mouth,
enabling a slow movement of the valve pin and avoiding
a sudden jet of flame.
[0008] On the other hand, there is a circulation tube
in the valve mouth, in contact with the inner surface of
the valve mouth, connected to the front surface of the
valve pin, said circulation tube having a groove in its
wall, said groove gradually growing from one end of the
valve pin in the direction of the valve mouth, so that,
while the valve pin is being opened, the protruding width
of the groove gradually grows through the edge of the
valve mouth in accordance with the distance in which
the valve pin has moved, so that the gas can circulate
through the valve mouth via the section protruding
through the edge of the valve mouth and, while the valve
pin is being opened, the flow of gas increases to ensure
that a constant supply of gas is maintained.
[0009] Besides, the rotating lever comprises, at both
ends of the threaded section, a flat section, which does
not work with the sleeve with threading inside. When the
cam disc reaches a determined position in its move-
ment, the threaded section of the revolving lever will not
screw on to the sleeve with threading inside, and the flat
section of the revolving lever will contact the threaded
sleeve, and so the cam disc will not work with the rota-
tion of the revolving lever, avoiding excessive twisting
of the revolving lever and compression of the cam disc.
[0010] Lastly, the magnetic valve also comprises a
buffer spring in a determined position of the cam disc
movement, for avoiding an impact or excess pressure
on the cam disc while moving, and also to allow the
sleeve with threading inside to screw on to the threaded
section, so that it can work and move the cam disc with
the revolving lever at the same time, while rotating the
revolving lever in a negative direction.
[0011] These and other advantages and features will
become apparent in view of the figures and the detailed
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description of the invention.

DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a cross-sectional view of an embodiment
of the invention.

FIG. 2 is a cross-sectional view of the embodiment
of FIG. 1, in which the cam disc is actuated via the
actuating device until the magnetic element is mag-
netically attracted to the magnetic part.

FIG. 3 is a cross-sectional view of the embodiment
of FIG. 1, in which the cam disc is in contact with
the valve lever.

FIG. 4 is a cross-sectional view of the embodiment
of FIG. 1, in which the actuating device is actuating
the valve pin in the opposite direction to the valve
mouth.

FIG. 5 is a cross-sectional view of the embodiment
of FIG. 1, in which the actuating device is actuating
the cam disc up to a determined position.

FIG.6 is a schematic view of an embodiment of the
valve pin and the circulation tube.

FIG. 7 is a schematic view of the embodiment of
FIG. 6, in which the circulation tube is shown slightly
protruding through the edge of the valve mouth.

FIG. 8 is a schematic view of the embodiment of
FIG. 6, in which the circulation tube is shown pro-
truding almost totally from the edge of the valve
mouth.

FIG. 9 is a diagram of the circulation deviation
curves during the opening of a valve mouth of a con-
ventional valve pin in the form of a disc and during
the opening of a valve pin that comprises a circula-
tion tube according to the invention.

DETAILED DISCLOSURE OF THE INVENTION

[0013] As shown in figure 1, the magnetic valve for
controlling the flow of gas according to the invention,
essentially comprises a main part (10), a storage space
(11), a connecting pipe (12), a valve lever (22), a valve
pin (20) and a valve mouth (A4). The main part (10) cou-
ples with a gas valve casing (A) and contains a storage
space (11) to house any related operating devices and
a connecting pipe (12) for coupling up with the sleeve
(A1) of the gas valve casing (A). The connecting pipe
(12) has a valve lever (22). One end of this valve lever
(22) penetrates inside the main part (10), and the other

end of this valve lever (22) has a valve pin (20) which
penetrates inside the gas valve casing (A), so that the
valve pin (20) can close the valve mouth (A4) between
the gas inlet (A2) and the gas outlet (A3) of the gas valve
casing (A), in order to close the passage between the
gas inlet (A2) and the gas outlet (A3) of the gas valve
casing (A). In practice, the valve pin (20) can be moved
in the opposite direction to the valve mouth (A4), assist-
ed by the magnetic valve, to enable the valve mouth (A4)
and the passage between the gas inlet (A2) and the gas
outlet (A3) to open, and so that the gas can be supplied
from the gas inlet (A2) through the open passage be-
tween the valve pin (20) and the valve mouth (A4), and
also, through the gas outlet (A3) in the gas burner (not
shown in the drawing). The flow of gas can then be con-
trolled by the open position of the valve pin (20).
[0014] In the main part (10), the magnetic valve ac-
cording to the invention also has an actuating device
(30) actuated by a motor (31) in order that the motor (31)
drives the revolving lever (32). The presence and use
of a regulating device (34) between the motor (31) and
the revolving lever (32) enable the rotations of the re-
volving lever (32) to be reduced. The revolving lever
(32) has a threaded section (321) and the revolving lever
(32) has an articulated connection with a cam disc (33).
The cam disc (33) has a sleeve with threading inside
(331) which screws on to the threaded section (321) of
the revolving lever (32). Also, guiding parts (13), which
are joined with an articulated connection to the cam disc
(33), are mounted in the storage space (11) of the main
part (10), so that they can restrict the rotation of the cam
disc (33). While the revolving lever (32) is rotating, the
cam disc (33) can be moved along the revolving lever
(32) by the action of the threaded section (321) and re-
striction of the guiding parts (13).
[0015] There are also a magnetic element (332) and
a magnetic part (23) located on both the cam disc (33)
and the valve lever (22), so that the magnetic element
(332) and the magnetic part (23) can be magnetically
attracted to each other, once switched on. In the draw-
ing, the magnetic element (332) is on the cam disc (33)
and the magnetic part (23), for example, on the valve
lever (22). The magnetic element (332) and the mag-
netic part (23) can also be in opposite positions. If the
revolving lever (32) rotates, its threaded section (321)
can also work at the same time with the cam disc (33).
The direction in which the cam disc (33) moves is con-
trolled in accordance with the direction in which the re-
volving lever (32) rotates, either in the opposite direction
to the valve mouth (A4) or in the direction towards the
valve mouth (A4). If the cam disc (33) moves in the di-
rection of the valve mouth (A4) and the magnetic ele-
ment (332) is magnetically attracted to the magnetic part
(23), the cam disc (33) and the valve lever (22) can be
magnetically attracted to each other, once the magnetic
part is switched on (23). If the revolving lever (32) con-
tinues actuating the cam disc (33) and the cam disc (33)
moves with the revolving lever (32) in the opposite di-
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rection to the valve mouth (A4), the threaded section
(321) of the revolving lever (32) can work properly with
the valve pin (20), to gradually open the valve mouth
(A4), so that movement of the valve pin (20) can be re-
duced and a sudden jet of flame avoided.
[0016] Besides, a recoil spring (24) is also mounted
on the valve pin (20), between the valve lever (22) and
the connecting pipe (12), which is pre-mounted on the
main part (10). If the magnetic part (23) is disconnected,
this recoil spring (24) can immediately press on the
valve lever (22) until the valve pin (20) reaches the
blocking position in the valve mouth (A4), to close off
the gas supply. In the invention herein, there is a flat
section (322) in both surfaces of the threaded section
(321) of the revolving lever (32), which does not work
with the threaded sleeve (331). If the cam disc (33)
reaches a determined position in its movement, the
threaded section (321) of the revolving lever (32) will not
screw on to the sleeve with threading inside (331) and
it is the flat section (322) of the revolving lever (32) which
will screw on to the sleeve with threading inside (331),
so that the cam disc (33) will not continue working with
the rotation of the revolving lever (32), to avoid exces-
sive twisting of the revolving lever (32) and compression
of the cam disc (33). A buffer spring (35) can also be
provided, preferably in a determined position of the cam
disc (33) movement, to avoid any impact or excess pres-
sure on the cam disc (33) while moving, as well as to
allow the sleeve with threading inside (331) to engage
with the threaded section (321), so that it can work and
move the cam disc (33) with the revolving lever (32) at
the same time while rotating the revolving lever (32) in
a negative direction.
[0017] From figures 2 to 5 it can be seen that, if the
revolving lever (32) is actuated by the motor (31) of the
actuating device (30), it can work at the same time as
the cam disc (33) and move in the direction of the valve
mouth (A4) (as shown in figure 2). Once the threaded
sleeve (331) of the cam disc (33) screws on to the
threaded section (321) of the revolving lever (32), the
cam disc (33) can move in the direction of the valve
mouth (A4) helped by the threaded section (321). If the
cam disc (33) moves to a determined position and
touches the valve lever (22) (as shown in figure 3), the
buffer spring (35) can work simultaneously, to avoid a
massive impact or excess pressure between the cam
disc (33) and the valve lever (22). Also, at the same time,
the threaded section (321) of the revolving lever (32) dis-
engages from the threaded sleeve (331) of the cam disc
(33) and fixes the movement of the cam disc (33). With
the magnetic part (23) switched on, it can now be mag-
netically attracted to the magnetic element (332) so that
the cam disc (33) can be coupled to the valve lever (22).
[0018] As soon as the cam disc (33) is attracted ex-
actly to the valve lever (22) (as shown in figure 4), the
motor (31) of the actuating device (30) will turn in a neg-
ative direction to actuate the revolving lever (32) and
move the valve pin (20) in the opposite direction to the

valve mouth (A4), until the valve mouth (A4) is sufficient-
ly open to supply gas. Rotation of the motor (31) is then
withheld so that the valve pin (20) can be maintained in
said gas flow control position. As soon as the cam disc
(33) reaches a determined position and the valve pin
(20) is completely separated from the valve mouth (A4)
(as shown in figure 5), the buffer spring (35) can work
simultaneously, to avoid a separate impact or excess
pressure between the cam disc (33) and the main part
(10). Also, at the same time, the threaded section (321)
of the revolving lever (32) disengages from the threaded
sleeve (331) of the cam disc (33) to fix the movement of
the cam disc (33) and avoid an impact or excess pres-
sure on the cam disc (33).
[0019] As can be seen in figures 1 to 6, there is a cir-
culation tube (21) in the front surface of the valve pin
(20) inserted into the valve mouth (A4) in contact with
the inner surface of said valve mouth (A4). There is a
groove (211) in the tube wall of the circulation tube (21)
that gradually forms and grows from one end of the valve
pin (20) in the direction of the valve mouth (A4) and, if
the valve pin (20) moves in the direction of the valve
mouth (A4) (as shown in figures 4 and 7), the groove
(211) can protrude through the edge of the valve mouth
(A4) while the valve pin (20) opens, allowing the gas to
circulate through the valve mouth (A4) via the section
protruding through the edge of the valve mouth (A4),
and while the valve pin (20) is opening, gradually in-
creases in accordance with the distance in which the
valve pin (20) moves, so that the flow of gas can be slow-
ly and regularly controlled and can be increased while
the valve pin (20) opens, to obtain a constant supply of
gas and ensure that gas is used (as shown in figure 9).
Also, a plurality of extension parts (212) can be placed
in the front end of the circulation tube (21), so that the
valve pin (20), when completely open, as shown in figure
8, is coupled via the extension parts (212) with the inner
surface of the valve mouth (A4) and, if the valve pin (20)
completely closes the valve mouth (A4), the circulation
tube (21) can be inserted into the valve mouth (A4).

Claims

1. A magnetic valve for controlling the flow of gas,
comprising

- a main part (10) that has a storage space (11);
- a connecting pipe (12) by which it is coupled to

a casing (A) that has a gas inlet (A2), a gas out-
let (A3) and a valve mouth (A4) between the
gas inlet (A2) and the gas outlet (A3);

- a valve lever (22); and
- a valve pin (20), joined to said valve lever (22),

by which the flow of gas through the valve
mouth (A4) is regulated;

characterised in that it comprises an actuating de-
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vice (30) actuated by a motor (31), and also com-
prises, in the storage space (11)

- a revolving lever (32), the actuating device (30)
acting on said revolving lever (32) and the re-
volving lever (32) comprising a threaded sec-
tion (321);

- a cam disc (33) comprising a sleeve with
threading inside (331) that contacts with the
threaded section (321) of the revolving lever
(32);

- guiding parts (13) by which the rotation of the
cam disc (33) is restricted, so that, while the re-
volving lever (32) is rotating, said cam disc (33)
is displaced longitudinally in one direction or
the other depending on the direction in which
the revolving lever (32) is rotating; and

- a magnetic element (332) and a magnetic part
(23), placed respectively on the cam disc (33)
and on the valve lever (22), or vice versa,
wherein, when the cam disc (33) moves in the
direction of the valve lever (22) and once the
magnetic part (23) has been switched on, the
magnetic element (332) magnetically attracts
the magnetic part (23), so that, by way of the
rotation of the revolving lever (32), the cam disc
(33) and the valve lever (22) are displaced to-
gether, making the valve pin (20) open the valve
mouth (A4) gradually.

2. A magnetic valve according to claim 1, character-
ised in that the revolving lever (32) comprises, at
both ends of the threaded section (321), a flat sec-
tion (322) that does not work with the sleeve with
threading inside (331), so that, when the cam disc
(33) reaches a determined position, the threaded
section (321) does not screw on to the sleeve with
threading inside (331), and it is the flat section (322)
that contacts the threaded sleeve (331), so that the
cam disc (33) does not work with the rotation of the
revolving lever (32), avoiding excessive twisting of
the revolving lever (32) and compression of the cam
disc (33).

3. A magnetic valve according to any of the preceding
claims, characterised in that it also comprises a
buffer spring (35), preferably in the place of move-
ment of the cam disc (33), so that any impact or ex-
cess pressure on the cam disc (33) while moving
can be avoided, to help the sleeve with threading
inside (331) to screw on to the threaded section
(321), so that it can actuate and move the cam disc
(33) with the revolving lever (32) at the same time,
while rotating the revolving lever (32) in a negative
direction.

4. A magnetic valve according to any of the preceding
claims, characterised in that it also comprises a

regulating device (34) between the motor (31) and
the revolving lever (32), by which the rotations of
the revolving lever can be reduced (32).

5. A magnetic valve according to any of the preceding
claims, characterised in that it also comprises, in
the front surface of the valve pin (20), a circulation
tube (21) in contact with the inner surface of the
valve mouth (A4), said circulation tube (21) com-
prising, in its lateral wall, a groove (211) that grad-
ually grows from one end of the valve pin (20) in the
direction of the valve mouth (A4), so that, while the
valve pin (20) is opening, the protruding width of the
groove (211) gradually grows through the edge of
the valve mouth (A4) in accordance with the move-
ment of the valve pin (20), so that the gas can cir-
culate via the section protruding through the edge
of the valve mouth (A4), and while the valve pin (20)
is opening, the flow of gas increases to ensure that
a constant supply of gas is maintained.

6. A magnetic valve according to claim 5, character-
ised in that the circulation tube (21) comprises ex-
tension parts (212) in its front end, so that the valve
pin (20), when completely open, is coupled via the
extension parts (212) to the inner surfaces of the
valve mouth (A4), and when the valve pin (20) com-
pletely blocks the valve mouth (A4), the circulation
tube (21) can be inserted into the valve mouth (A4).

7. A magnetic valve for controlling the flow of gas,
comprising

- a main part (10);
- a connecting pipe (12) by which it is coupled to

a casing (A) that has a gas inlet (A2), a gas out-
let (A3) and a valve mouth (A4) between the
gas inlet (A2) and the gas outlet (A3);

- a valve lever (22);
- a valve pin (20), joined to said valve lever (22),

by which the flow of gas through the valve
mouth (A4) is regulated; and

- means placed in the main part (10) for gradually
displacing said valve pin (20) with respect to the
valve mouth (A4);

characterised in that it also comprises, in the front
surface of the valve pin (20), a circulation tube (21)
in contact with the inner surface of the valve mouth
(A4), said circulation tube (21) comprising, in its lat-
eral wall, a groove (211) that gradually grows from
one end of the valve pin (20) in the direction of the
valve mouth (A4), so that, while the valve pin (20)
is opening, the protruding width of the groove (211)
gradually grows through the edge of the valve
mouth (A4) in accordance with the movement of the
valve pin (20), so that the gas can circulate via the
section protruding through the edge of the valve
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mouth (A4), and while the valve pin (20) is opening,
the flow of gas increases to ensure that a constant
supply of gas is maintained.

8. A magnetic valve according to claim 7, character-
ised in that the circulation tube (21) comprises ex-
tension parts (212) in its front end, so that the valve
pin (20), when completely open, is coupled via the
extension parts (212) to the inner surfaces of the
valve mouth (A4), and when the valve pin (20) com-
pletely blocks the valve mouth (A4), the circulation
tube (21) can be inserted into the valve mouth (A4).
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